Abstract: The empirical properties of 12 different estimators of the Hurst parameter, H, or fractional integration parameter, d, derived via simulation, are presented. For time series with fewer than 4,000 observations only the Whittle and Haslett-Raftery estimators produce acceptable statistical properties.
INTRODUCTION
The subject of long-memory time series has received extensive attention in both the statistical and econometric literature particularly financial econometrics. See Beran (1994) , Robinson (2003) and Palma (2007) .
Of critical importance in modeling long memory time series is estimating the strength of the long-range dependence. Two measures are commonly used. The parameter H, known as the Hurst or self-similarity parameter, was introduced by Mandelbrot and van Ness (1968) . The fractional integration parameter, d, arises from the generalization of the Box-Jenkins ARIMA(p,d,q) models from integer to non-integer values of the integration parameter d. This generalization was accomplished independently by Granger and Joyeux (1980) and by Hosking (1981) In the results reported here we extend these studies to include a larger number of parameters, higher number of replications and 12 estimators as detailed in Section (2) below.
The remainder of the paper is organized as follows. Section (2) gives details of the method. Section (3) presents the results. Section (4) gives our conclusions.
METHOD
Ten estimators are implemented in the package fSeries of Wuertz (2005) In the presentation of the results we converted the GPH and Haslett-Raftery d estimates to H equivalents to facilitate comparisons among the estimators.
RESULTS
For reasons of space we only present a few representative results.
Figures (1) through (6) The results for the differenced variance method are presented in Figures (2) (b) and (d). This estimator had one of largest confidence intervals of the estimators when the series were short but this slowly decreased as sample size increased. The difference variance estimator exhibited bias towards over estimating H for any series with less than 7,000 observations. The bias was very serious in the short series. For series longer than about 9,000 observations the estimator exhibited a small amount of bias towards underestimating H. (6) (a). The Haslett-Raftery estimator was an excellent estimator with only small amounts of bias in the short series and had a narrow confidence interval.
CONCLUSIONS
Of the twelve estimators examined here the Whittle and Haslett-Raftery estimators performed the best on simulated series. If we require the estimators to be unbiased and with a 95 percent confidence interval width of less than 0.1 H or d units, then for series with less than 4,000 data points they were the only two estimators worth considering. It should be noted that these estimators did not meet these criteria until the series lengths exceeded 700 and 1000 data points respectively. For series with 4,000 or more data points, the Peng estimator gave acceptable performance. For series with more than 7,000 data points the periodogram estimator was a worthwhile choice. For series with more than 8,200 data points the wavelet 
